Nucleoprotein gene tracking: localization of specific HIV-1 genes to subchromatin nucleoprotein complexes containing endonuclease activity in HIV-1-infected human cells.
We developed a technique with which to isolate specific subchromatin deoxyribonucleoprotein/ribonucleoprotein precursor complexes containing discrete genes from intact mammalian nuclei by direct restriction enzyme treatment with MspI. These nucleoprotein complexes can be further fractionated and purified by two-dimensional isoelectric focusing/sodium dodecyl sulfate-polyacrylamide gel electrophoresis. After electroelution and removal of detergent, virtually thousands of nucleoprotein complexes can be examined for the presence of tightly bound genes and enzymatic activities. Nucleoprotein gene tracking procedures were applied to study the acidic nucleoprotein complexes from steady-state human H9 cells uninfected or infected with human immunodeficiency virus type 1 (HIV-1) virus. The purified nucleoprotein complexes were screened for the presence of loosely and tightly associated HIV-1 gene sequences (pol, env, tat, and rev) using a DNA hybridization protocol. In HIV-1-infected cells, four specific nucleoprotein complexes out of several hundred were found to contain tightly bound HIV-1 pol gene sequences after purification. By contrast, the other HIV-1 gene sequences (env, tat, and rev) were not tightly bound to any of the nucleoprotein complexes in HIV-infected cells. The observations suggest that certain HIV-1 genes associate with specific chromatin nucleoprotein complexes, regardless of their pattern of DNA integration into the human genome. At least two of the HIV-1 pol-containing nucleoprotein complexes of apparent M(r) approximately 94,000, pI approximately 6.5, and M(r) approximately 47,000, pI approximately 5.1 contain DNA endonuclease activity. This was confirmed in the present study, using linearized pUC19 plasmid substrate. The technique can be used to study a variety of problems concerning the association of specific genes and enzymes with specific nucleoprotein complexes J. Cell. Biochem. Suppls. 32/33:158-165, 1999.